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[Translator's Note: Blatant typo in claim. "Toner bottle" is consistently misspelled as "toner bolt". 
Spelled correctly in most of remainder of patent.] 

SPECIFICATION 

1 . Title of the Invention: 

Toner Supply Device in Developing Device 

2. Claim 

In a developing device such as a xerographic device having a toner supply means: 
a toner supply means in a developing device such as a xerographic device, 
comprised by 

providing a support portion for a rotatable toner bolt [sic] for toner 
supply, 

allowing installation and removal of a toner bolt [sic], 

providing a helical fin inside the bolt [sic], 

and applying rotation 

corresponding to said helix direction of a toner bolt [sic] 

installed in said support portion, 

enabling supplying from said toner bolt [sic]. 

3. Detailed Explanation of the Invention 

This invention relates to supplying toner in a developing device such as an electronic printer. 

Conventional developing devices, such as xerographic devices and electronic printers, [use] a 
liquid developing method and/or a dry developing method, using developer to contribute to 
developing. This invention particularly contributes to toner supply for handling dry developing. 
Within the dry developing method, there is a mixture of toner and a carrier comprising magnetic 
powder, called two-component developer, and a single-component developer which already codes 
the toner with magnetic powder. This invention contributes to supplying the developer itself for 
single ingredient developer, and supplying toner for two ingredient developer. The description of 
this invention shall particularly concern toner supply. Xerographic devices etc. using two- 
component developer employ a known process by which an optical system and an electrical 
system work together to form an electrostatic latent image, which is developed in a developing 
portion. For developing, a magnetic powder etc. called a carrier [is mixed with] toner, which is a 
powder comprising resin, at a concentration of several % by weight percentage, forming 
developer, and the toner is electrostatically adsorbed to the magnetic powder, and its aggregate 
with the magnetic powder as the nucleus contributes to developing. Rubbing between the toner 
formed on a photosensitive layer and the unlike pole electrostatic latent image and the developer 
causes the toner to be adsorbed to the electrostatic latent image by static electricity, separating the 
toner from the magnetic powder, leaving only the magnetic powder within the developing device, 
and the toner is transported out of the developing device as a toner image to the transfer portion, 
which is the next process. Therefore, toner within the developing device is consumed, decreasing 
the concentration of the developer, making it impossible to obtain a good quality toner image. 
Therefore, a developer auto-detect device is provided within the developing device, detecting the 
decreased concentration accompanying toner consumption, automatically replenishing toner into 
the developing device via a control circuit and drive system, from toner already stored in a hopper, 
to constantly keep a stable concentration of developer within the developing device. And by the 



toner replenishment described above, when the toner in the hopper becomes empty [sic], and 
toner is added to the hopper from a toner bottle, toner would scatter in cloud form, soiling the 
hands of the handler and the surrounding area. Therefore, to prevent this soiling, various 
inventions and utility models have been made and placed in use, but their effects are insufficient. 
This invention addresses this, and while a toner bottle can be used as a replacement for a hopper, 
this description shall describe supplying toner to a hopper from a toner bottle. Figure 1 is a partial 
section side view of an embodiment including the vital portions of this invention. Rotation is 
applied in the arrow direction to a photosensitive drum 1 with a photosensitive layer 3 formed on 
the surface of a conductive drum 2. The area surrounding the photosensitive drum 1 has known 
devices which repeat the operations of charging, exposing, developing, transferring, and toner 
removal. The developing device 4 internally secures inside a case 5 a sleeve 6 comprising non- 
magnetic material which can be rotated in the arrow direction, [around which] a magnetic roller 7 
is freely [placed], comprising magnetic poles applied at specified positions. A developer 8 is 
collected and adsorbed onto the sleeve 6 by the magnetic force of the magnetic roller 7, and a 
protrusion peak line 9 controls the developer as the sleeve 6 rotates, combing to form a magnetic 
brush 10. The magnetic brush 10, as shown in the figure, rubs against the photosensitive layer 3 
and the toner is adsorbed onto the electrostatic latent image, then developed. After the magnetic 
brush rubs against the photosensitive layer 3, the developer 8 is scraped off of the sleeve 6 by a 
scraping member 11, and is transported onto a mixing portion 13. The scraped off developer 8 is 
compared to a concentration setting value by a developer concentration detecting device 12 
(operation explanation omitted), and an electric signal is generated when lower than the setting 
value. The mixing portion 13 is formed in a basket-shaped roller, with a plurality of discslS 
penetrated and connected by an axis 14, and near the perimeter of the discs 15, a rod 16 group is 
penetrated and rotation is applied in the arrow direction, and the toner with reduced concentration 
upon development or newly replenished toner is amply mixed. The toner hopper 17 provides a 
valley in the bottom portion 18, and a sponge roller 20 seals a toner supply port 19, and a 
specified amount of toner 21 is replenished onto a mixing portion 13 by applying rotation in the 
arrow direction to said roller. In other words, said electric signal applies a specified rotation to the 
sponge roller 20 via an electric circuit and motor not pictured, replenishing the toner 21, and until 
the signal generated by the concentration detecting device 12 disappears, a specified amount is 
supplied, allowing for the time delay from toner replenishment until detection. And because toner 
replenishment is performed as described above, toner 21 inside the hopper 17 is consumed, and a 
toner refill will be performed into the hopper. Conventionally there are many embodiments which 
automatically refill the hopper with toner, but it was difficult to ideally prevent toner scattering 
and preventing soiling the surrounding area. This invention addresses this, and is described in 
detail below. A toner supply device 22 in Figure 1 provides a toner supply chamber 23 above the 
hopper 17, and an installation portion 25 is formed, to which a toner bottle can be attached or 
detached. The installation portion 25 provides a flange 27 on a support cylinder 25, and female 
threads 28 are provided on the inner surface of the cylinder 26 toward the flange. The support 
cylinder 26 is provided such that it penetrates through the toner supply chamber 23 side plate 29, 
and a ring-shaped gasket 30 with good sliding properties is provided between the flange 27 and 
the side plate 29, such that even when rotation is applied to the support cylinder 26, [the seal] 
remains airtight and toner does not leak to the outside. The support cylinder 26 is made rotatable 
via a bearing 3 1, by securing a support material 32 for the bearing 3 1 to the side plate 29. Further, 
a wheel gear 33 is secured to the support cylinder 26 , and by interlocking with a worm gear 34, 
the support cylinder 25 is rotated in a specified direction by a drive device not pictured. Male 
threads are provided on the outside of a mouth 35 of a bottle 24, serving the dual purpose of 
tightening a cap and screwing into the female threads 28, and by connecting with the support 
cylinder 26 as pictured, toner inside the bottle 24 is supplied to the hopper 17 by applying rotation 
to the bottle 24. A transport function is provided to the inner surface of the bottle, so that toner in 
the bolt [sic] is sent out even when the bottle 24 mouth 35 is tilted upward. Figure 2 [is] a section 



view of the bottle 24. The bottle 24 is formed from plastic etc. Male threads 36 are provided on 
the exterior surface of the bottle 24 near the mouth 35, for cap installation as well as for screwing 
into female threads 28 in the support cylinder 26. The neck 37 serves as a supported portion when 
installed to the support cylinder 26. The bottle size is an appropriate size for holding a specified 
amount of toner. The bottle size is a size which can accommodate about 300 grams and is easy to 
handle, and a helical fin 43 is provided on the interior of the bottle at required pitches 39 and 40 
with a required height 41 and 42. Therefore, by tipping the bottle 24 to the side and rotating 
clockwise from an arrow 44 direction, because the fin helical direction is right, the toner is sent 
out of the mouth 35 in that direction. Therefore, by considering the fin 43 height and pitch and 
setting the height high and the pitch narrow, toner can be sent out even if the bottle mouth is set 
high on an incline. As shown in Figure 2, by setting the toner fill amount to approximately the 
double-dotted line 47, toner will not spill out even when the bottle is tipped to approximately the 
horizontal position, and at the pictured incline, toner will not flow out without applying rotation. 
Therefore, the bottle 24 device [sic] as shown in Figure 1 will screw the male threads 36 into the 
female threads 28 as shown in the drawing in the right thread direction, so instead of that 
rotational direction being the toner outflow direction, the toner is sent out after installing the 
bottle 24 by applying rotation in the clockwise direction as described above. The operator only 
removes the cap 45 and rotates the bottle 24 to install or remove, and never directly touches the 
toner, and therefore does not soil hands or soil the device. For replacing the bottle 24, when an 
out-of-toner display is given by an out-of-toner detection device not pictured, there is no toner in 
the bottle 24, and the bottle 24 is exchanged. The bottle 24 pictured in Figure 2 is vacuum formed. 
As described above, by using the simple settings of this invention and applying rotation to the 
bottle 24, the transport operation of the helical fin 34 provided on the bottle interior with the 
bottle 24 set in an sealed manner, toner in the bottle 24 can be sent out, and toner soiling the 
exterior surface of the toner supply device 22 and the operator can be reliably prevented. Also, 
the bottle can be directly controlled by specified rotation when replenishing toner concentration, 
enabling securing developer concentration. 

[seal: Simple Explanation of Drawings] 
4. Simple Drawings Explanation 

The drawings relate to this invention, and Figure 1 is a section side view of an embodiment 
including this device, and Figure 2 is a section front view of the bottle. 
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